Five distinct bacteriophages have been isolated from strains of Neisseria meningitidis. Filtrates with titers of 10-4 to 10-6 were produced with a modified Swanstrom and Adams semisolid agar procedure, employing Eugonbroth with added agar and an incubation temperature of 30 C. Of 49 strains of N. meningitidis (groups B and C), 25 were lysed by one or more of the phages, but there was no lysis of other Neisseria and Mima polymorpha strains.
In 1953, Stone et al. (Bacteriol. Proc., p. 39, 1953) described the isolation of a bacteriophage active against a chromogenic Neisseria, later identified as N. perflava (9) . Phelps and Kellogg Since studies with military personnel in recent years have shown group B N. meningitidis to be the predominate serotype in carriers and cases of meningitis, we attempted to demonstrate bacteriophages in this species. This report will describe methodology and properties of the first five bacteriophages isolated.
MATERIALS AND METHODS
Organisms. All strains of N. meniingitidis were recent isolates from body fluids of meningitis cases and from the nasopharynges of carriers. Nonpathogenic Neisseria strains were isolated on chocolate-agar from the nasopharynx of normal individuals. A modified Thayer-Martin medium (11) was used for the initial isolation of N. meningitidis. These Bacteriophage countiting. A modification of the standard two-layer agar method for determining plaque-forming units was used (1). Diluted bacteriophage (0.5 ml) was mixed with 0.5 ml of a suspension of an indicator strain. After standing at room temperature for a short time, the mixture was added to 5 ml of 0.7% Eugonagar and poured over a base layer. Plates in triplicate were incubated at 30 C for 15 hr. trated phages decreased 2 logs in titer after several months of storage but maintained this titer for more than 1 year. Freezing at-20 C resulted in 2-log decreases in phage titer. Neisseria phages (lot 2) diluted in 2%o Trypticase (pH 7.0) and stored at 5 C were tested at various intervals up to 37 days (Table 1 ). M4 and Table 2 for explanation of symbols.
M5 were the most stable upon dilution, the titer falling only 1 log after 37 days. The control stock listed was the concentrated phage diluted and titered for comparison when the diluted phages were checked at 37 days. Tests with one phage compared two diluents, phosphate buffer (pH 7.0) and 2'vG Trypticase (pH 7.0). The dilutions and titrations were done on the same day. The titer of the phage diluted with phosphate buffer was 10-1, whereas that portion diluted in Trypticase remained at 10-4, the previously determined titer. Thus, Trypticase is preferable as diluent.
Lyophilization of these phages, applying a gradual decrease in temperature as recommended by Clark (4) , was attempted but a constant low temperature could not be maintained during the drying process with the available equipment, resulting in a considerable loss in titer. Other methods are under study.
Treatment of the concentrated filtrate with 0.2% trypsin for 2 hr at 37 C, as used by Kingsbury (8) to inactivate bacteriocins of N. meningitidis, had no effect on the bacteriophage titer.
The specificity of these phages and their use in typing N. meningitidis strains were evaluated (Table 2) . Group B and C meningococcal strains from carriers were compared with a number of other Neisseria species, and with M. polymorpha. M. polymorpha, on smears, may resemble Neisseria, and it has been isolated from throat, genitourinary tract, and spinal fluid (2, 5, 6). Of 27 group B strains from carriers, 7 showed lytic reactions with one or more of the five phages used. Twenty strains were nonreactive. Four of eight group C carrier strains showed reactivity; in general, a significant (2+) reaction occurred with only one phage. Eleven strains of other Neisseria were totally unreactive, as were six strains of M. polymorpha.
Phage-typing of strains of N. meningitidis isolated from spinal fluid of cases of meningitis is shown in Table 3 . Nine group B and five group C strains all reacted with two or more phages.
These results suggest that phage reactivity is specific for N. meningitidis. Group C as well as group B meningococci may be lysed by these five phages, but virulent meningococci (case strains) show much greater phage susceptibility than do strains isolated from normal carriers. Further study of this aspect of phage-typing is currently underway.
The above studies were performed on original isolates or with strains which had been transferred not more than twice in vitro. We observed that serial agar passage may result in loss of phage susceptibility, although the serological reaction is retained.
The results of phage-typing suggest that we are dealing with five distinct phages. Additional phages have been observed, and separation and classification by the use of immune sera is planned.
